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(57)Abstract 

PROBLEM TO BE SOLVED: To realize an anodic bonding method 
holding the middle substrate between upper and lower substrates to a 
strain free state when three substrates are to be anodically bonded. 
SOLUTION: A bonding apparatus 20 is equipped with a first applying 
electrode plate 21, the supporting and holding part 23 urged upwardly by 
a coil spring 22, a second applying electrode 24 and a third applying 
electrode plate. A lower substrate 11 and a middle substrate 12 are held 
to a close contact state and the first anodic bonding of these substrates 
is performed and, thereafter, an upper substrate 13 is pressed to the 
middle substrate 12 in a close contact state in the same heating state 
raised in temp, at the time of the first anodic bonding to perform second 
anodic bonding. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Three substrates of the 1st, 2nd, and 3rd substrates are set to superposition and the approach of 
joining. Hold, where the 1st and 2nd substrates are stuck, and the 3rd substrate is held in the state of non- 
contact to the upper part. The anode plate junction approach of the substrate which performs 1st anode plate 
junction between said 1st and 2nd substrates after a heating temperature up for said the 1st thru/or 3rd 
substrate, is made to carry out the press descent of said 3rd substrate on said 2nd set plate surface after that 
and is characterized by performing 2nd anode plate junction between said 3rd substrate and said 2nd substrate. 
[Claim 2] It is the anode plate junction approach of the substrate characterized by for said 1st and 3rd 
substrates being glass substrates in claim 1, and the 2nd substrate being a semi-conductor substrate. 
[Claim 3] It is the anode plate junction approach of the substrate characterized by being the semi-conductor 
substrate equipped with the thin-walled part from which said 2nd substrate serves as diaphram locally in claim 2. 

[Claim 4] It is the anode plate junction approach of the substrate characterized by being joined after said 1st, 
2nd, and 3rd substrates have a front face defecated through RCA washing in claim 2. 
[Claim 5] Three substrates of the 1st, 2nd, and 3rd substrates are set to superposition and the junction 
equipment which carries out anode plate junction. The 1st impression electrode which is laid where the 1st and 
2nd substrates are stuck and which both touches said 1 st substrate, In the condition that the inferior surface of 
tongue of the 3rd substrate countered above said 2nd substrate in the state of the top face of said 2nd 
substrate, and non-contact, and the two condition in the condition that the inferior surface of tongue of the 3rd 
substrate contacted the top face of said 2nd substrate The 2nd impression electrode which touches the top 
face of the supporter which supports said 3rd substrate, and said 3rd substrate supported by said supporter, 
The 3rd impression electrode which touches said 2nd substrate, and after said supporter has supported said 3rd 
substrate in the state of said 2nd substrate and non-contact, an electrical potential difference is impressed to 
said 1st and 3rd impression inter-electrode. Anode plate junction equipment of the substrate characterized by 
having an electrical-potential-difference impression means to impress an electrical potential difference to said 
2nd and 3rd impression inter-electrode where said 3rd substrate is supported in the state of said 2nd substrate 
and contact. 

[Claim 6] Anode plate junction equipment of the substrate characterized by having pressed caudad said 3rd 
substrate supported by said supporter by the bigger force than the energization force of an energization means 
to energize said supporter up, and this energization means, having moved this substrate caudad with the 
supporter, and having said 2nd substrate and the press means to stick in anode plate junction equipment 
according to claim 5. 

[Claim 7] Said 2nd substrate supported by said 1st impression electrode in the condition of having been stuck 
with said 1st substrate, in anode plate junction equipment according to claim 5 It is anode plate junction 
equipment of the substrate characterized by having at least one metal metallic ornaments which carry out press 
immobilization more nearly locally than the upper part, and arranging these metal metallic ornaments in the 
condition of having insulated with the 1st impression electrode plate, and functioning as 3rd impression 
electrode. v 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the junction approach of a substrate, and junction equipment is 
faced performing anode plate junction of a three-layer substrate especially, and relates to the equipment or the 
fixture the suitable anode plate junction approach and for joining. 
[0002] 

[Description of the Prior Art] The various techniques for joining semi-conductor substrates, a semi-conductor 
substrate, and a glass substrate conventionally are known. For example, in the micro-machining field, a silicon 
wafer (henceforth a semi-conductor substrate) and a borosilicate glass substrate (only henceforth a glass 
substrate) are contacted, there is a technique which joins a semi-conductor substrate and a glass substrate by 
anode plate junction in this condition, and the attempt which manufactures various micro components, such as a 
pressure sensor and an ink jet head, with this technique is made. 

[0003] Drawin g 7 shows the manufacturing installation of an ink jet head which used such an anode plate 
junction technique. Much surface crevice 1 1a is formed in the front face of the bottom substrate 1 1 of glass at 
the condition of having been arranged in all directions, and the counterelectrode is prepared in the base of 
crevice 11a. While consisting of a silicon wafer on the bottom [ this ] substrate 1 1, the substrate 12 has piled up. 

[0004] Slot 12a is formed in the inside [ this ] substrate 12 of etching, and thin-walled part 12b which functions 
as diaphram is formed in the bottom wall of this slot 12a. This diaphram functions also as a common electrode 
and constitutes the counterelectrode and capacitor which were formed in the base of crevice 11a. the diaphram 
which diaphram deforms with a pressure and is produced by it when using as a pressure sensor, and the 
electrode which counters this — becoming — a pressure is measured by detecting change of the capacity of a 
capacitor electrically, moreover, the electrode which counters diaphram and this when using as an actuator of an 
ink jet head — becoming — by carrying out charge and discharge to a capacitor, a pressure will be given to the 
ink with which the ink interior of a room formed of slot 12a was filled up, and the regurgitation of the ink will be 
carried out from a nozzle. 

[0005] The further glass upper substrate 13 piles up on the inside substrate 12. 

[0006] Thus, the bottom substrate 11, the inside substrate 12, and the upper substrate 13 are mutually fixed 
with a junction fixture, where a laminating is carried out The 1st impression electrode plate 21, the 2nd 
impression electrode plate 24, and the 3rd impression electrode 25 are formed in this junction fixture, 
respectively so that a predetermined electrical potential difference can be impressed to the bottom substrate 
11, the inside substrate 12, and the upper substrate 13, respectively. 

[0007] By carrying out the heating temperature up of each substrate to 250-350 degrees C with the above- 
mentioned junction fixture first and connecting the impression electrode plate 21 of the above 1st and the 3rd 
impression electrode 25 to a power source 14, in order to join The direct current voltage of hundreds of volts is 
first impressed between the bottom substrate 11 and the inside substrate 12, anode plate junction is performed, 
next a power source 15 is connected between the 2nd impression electrode plate 24 and the 3rd impression 
electrode 25, and anode plate junction to the inside substrate 12 and the upper substrate 13 is performed 
similarly. Thus, the pressure sensor or the zygote with which many ink jet heads were formed which makes thin- 
walled part 12b the oscillating section is completed, for example by joining the bottom substrate 11 and the 
upper substrate 13 to the both sides of the inside substrate 12. Behind, this zygote is divided into each pressure 
sensor or ink iet head bv dicin? etc. 
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[0008] 

[Problem(s) to be Solved by the Invention] However, although it is necessary to consider as the condition of 
having positioned and contacted the substrate mutually and having piled it up in advance on the occasion of the 
above-mentioned anode plate junction Since the front face of a semi-conductor substrate or a glass substrate 
is formed in the high front face of a detergency, Although the contact condition of two substrates is determined 
by the hydrogen bond formed with the hydroxyl group on the front face of a substrate on the occasion of the 1 st 
superposition by the bottom substrate 11 and the inside substrate 12 t by the 2nd superposition by the same 
upper substrate 13 and the inside substrate 12 As a result of the contact condition by said 1st superposition 
changing and the inside substrate's 12 forming a new contact condition with the upper substrate 13, in order 
that it is influenced by the up-and-down substrate, and may bend, it may be distorted or the inside substrate 1 2 
may carry out, There is a trouble of space occurring between mutual substrates or remaining as a poor junction 
field at the time of anode plate junction. The shape of detailed toothing in the front face of a semi-conductor 
substrate here Various patterning, In being formed by etching, a deposition technique, etc. and forming a 
pressure sensor, an ink jet head, etc. especially Since, as for the inside substrate 12 made from silicon, a very 
thin thin-walled part is thinly formed on a semi-conductor substrate compared with an up-and-down substrate, 
Of course, when laying the inside substrate 12 on the bottom substrate 11, when laying the upper substrate 13 
on the inside substrate 12 after that, internal stress puffs up and remains in the inside substrate 12, and there is 
a problem of worsening the property of formation components, such as micro components. 
[0009] The junction equipment 20 which shows the more concrete conventional junction approach to drawin g 7 
explains. In drawin g 7 , first, the bottom substrate 11 as the 1st substrate and the substrate 12 while having 
thin-walled part 12a as the 2nd substrate are laid on the 1st impression electrode plate 21, respectively, and the 
upper substrate 13 as the 3rd substrate is further laid on the inside substrate 12 in piles. 

[0010] Minus and the 3rd impression electrode 25 are considered [ each substrate ] after a heating temperature 
up and for the 1st impression electrode plate 21 as plus to 340 degrees C with the junction fixture of this 
condition, the direct current voltage of 800 volts is impressed between two electrodes, and anode plate junction 
to the bottom substrate 11 and the inside substrate 12 is performed. Next, 800 volts of direct currents were 
similarly impressed [ the 2nd impression electrode plate 24 ] for minus and the 3rd impression electrode 25 as 
plus, and the anode plate junction to the upper substrate 13 and the inside substrate 12 was made to complete 
with 340 degrees C. Thus, it was in the condition that bending generates the condition of thin-walled part 12a of 
a substrate 12, and a predetermined property is not acquired about the component property as an ink jet head, 
either, while making it join. 

[001 1] While being laid on the bottom substrate 11, the uniform adhesion condition by the hydrogen bond 
between a substrate 12 and the bottom substrate 11 this It changes by having made the upper substrate 13 lay 
furthermore. The inside substrate 12 locally The result of hydrogen bond formation with the upper substrate 13, 
The inside substrate 12 is lifted and the stress depends poor adhesion on becoming bending and distortion and 
being generated in thin-walled part 12a, also in the time of a lifting and anode plate junction between the bottom 
substrates 11. 

[0012] Although the approach of carrying out after [ a heating temperature up ] anode plate junction of the 
bottom substrate 11 and the inside substrate 12 as this solution means, and laying the cooling Gokami substrate 
13 further and carrying out anode plate junction similarly can also be taken, a heating temperature up must be 
performed twice and it has the time-consuming fault 

[0013] Then, this invention solves the above-mentioned trouble, and the technical problem is in realizing the 
approach and junction equipment which carry out anode plate junction in the condition that internal stress does 
not remain, without bending and distortion arising in a substrate, when performing junction between the above 3 
substrates. 
[0014] 

[Means for Solving the Problem] The means which this invention provided in order to solve the above-mentioned 
technical problem Three substrates of the 1st, 2nd, and 3rd substrates are set to superposition and the 
approach of joining. Hold, where the 1st and 2nd substrates are stuck, and the 3rd substrate is held in the state 
of non-contact to the upper part It is the anode plate junction approach of the substrate which performs 1st 
anode plate junction between said 1st and 2nd substrates after a heating temperature up for said the 1st 
thru/or 3rd substrate, is made to carry out the press descent of said 3rd substrate on said 2nd set plate surface 
after that and is characterized by performing 2nd anode plate junction between said 3rd substrate and said 2nd 
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[0015] About the quality of the material of the concrete substrate used for this approach, the 1st and 3rd 
substrates are glass substrates, and the 2nd substrate is a semi-conductor substrate. Moreover, the 2nd 
substrate is equipped with the thin-walled part which serves as diaphram locally. In this case, since the 
component property which it is easy to generate bending and distortion in a semi-conductor substrate by 
existence of a thin-walled part, and is manufactured by bending of that thin-walled part and distortion tends to 
receive effect especially the thing for which the junction approach of this invention is used is effective. 
[0016] Moreover, in order to raise the precision of junction, after said 1st, 2nd, and 3rd substrates have a front 
face defecated through RCA washing, being joined is desirable [ the substrates ] before junction. Next, the 
junction equipment of this invention sets three substrates of the 1st, 2nd, and 3rd substrates to superposition 
and the junction equipment which carries out anode plate junction. The 1st impression electrode which is laid 
where the 1st and 2nd substrates are stuck and which both touches said 1st substrate, In the condition that the 
inferior surface of tongue of the 3rd substrate countered above said 2nd substrate in the state of the top face 
of said 2nd substrate, and non-contact, and the two condition in the condition that the inferior surface of tongue 
of the 3rd substrate contacted the top face of said 2nd substrate The 2nd impression electrode which touches 
the top face of the supporter which supports said 3rd substrate, and said 3rd substrate supported by said 
supporter, The 3rd impression electrode which touches said 2nd substrate, and after said supporter has 
supported said 3rd substrate in the state of said 2nd substrate and non-contact, an electrical potential 
difference is impressed to said 1st and 3rd impression inter-electrode. It is characterized by having an 
electrical-potential-difference impression means to impress an electrical potential difference to said 2nd and 3rd 
impression inter-electrode where said 3rd substrate is supported in the state of said 2nd substrate and contact 
[0017] It is the bigger force as a desirable concrete means switches said 3rd substrate in the state of said 2nd 
substrate and contact condition, and non-contact and support it than the energization force of an energization 
means energize said supporter up, and this energization means, and said 3rd substrate supported by said 
supporter is pressed caudad, this substrate is caudad moved with a supporter, and having said 2nd substrate and 
the press means to stick further is mentioned. 

[0018] Moreover, it has at least one metal metallic ornaments which carry out press immobilization of said 2nd 
substrate supported by said 1st impression electrode in the condition of having been stuck with said 1st 
substrate more nearly locally than the upper part, and these metal metallic ornaments are arranged in the 
condition of having insulated with the 1st impression electrode plate, and you may make it function as 3rd 
impression electrode. 
[0019] 

[Embodiment of the Invention] Hereafter, the example which applied the junction approach of the substrate of 
this invention to the ink jet head is explained. 

[0020] (An example of the ink jet head applied to this invention) Drawing 8 is the decomposition perspective view 
of the ink jet head which applied this invention. Moreover, drawing 9 is the assembled cross-section block 
diagram of an ink jet head. 

[0021] As shown in these drawings, the ink jet head 100 is a face ink jet type which makes a liquid ink drop 
breathe out from the ink nozzle prepared in the top face of a substrate, and is the thing of an electrostatic drive 
method. The ink jet head 100 sandwiches the mold cavity plate 12 (an inside substrate, the 2nd substrate), and 
has a three-tiered structure which turned the nozzle plate 13 (an upper substrate, the 3rd substrate) up, and 
turned the laminating of the electrode substrate 1 1 (a bottom substrate, the 2nd substrate) down, respectively. 
[0022] It is a silicon substrate and f as for the mold cavity plate 12, the crevice 107 which will constitute the ink 
room 106 where a bottom wall functions as a diaphragm 105 on the surface of a plate, the rill 109 which will form 
the ink feed hopper 108 prepared in the posterior part of a crevice 107, and the crevice 1 1 1 which will constitute 
the ink reservoir 1 10 for supplying ink to each ink room 106 are formed of etching. The inferior surface of tongue 
of this mold cavity plate 12 is graduated by mirror polishing. 

L0023] The nozzle plate 13 joined to this mold cavity plate 12 bottom is a glass substrate or a silicon substrate, 
(n the nozzle plate 13, two or more ink nozzles 121 which are open for free passage in each ink room 106 are 
formed in the part which has specified the top face of the ink room 106. 

.0024] By joining this nozzle plate 13 to the mold cavity plate 12, the above-mentioned crevices 107 and 111 
and a rill 109 are closed, and partition formation of each of the ink room 106, the ink feed hopper 108, and the 
nk reservoir 110 is carried out 

0025] In addition, hole 112a for supplying ink is prepared in the ink reservoir 110, and the ink feed holes 112 are 
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substrate 11 mentioned later after substrate junction. It connects with a non-illustrated ink tank through a non- 
illustrated connection tube at the ink feed holes 1 1 2. The ink supplied from the ink feed holes 1 1 2 is supplied to 
each ink room 106 which became independent via each ink feed hopper 108. 

[0026] The electrode substrates 1 1 joined to the mold cavity plate 1 2 bottom are silicon and a boro-silicated 
glass substrate with a near coefficient of thermal expansion. In this electrode substrate 11, the crevice 116 
which will constitute the oscillating room (clearance) 115 is formed in the part which counters each diaphragm 
105. The individual electrode 117 which counters a diaphragm 105 is formed in the base of this crevice 116. The 
individual electrode 1 17 has the segment polar zone 118 and terminal area 119 which consist of ITO. 
[0027] By joining this electrode substrate 1 1 to the mold cavity plate 12, the segment polar zone 1 18 of a 
diaphragm 105 and the individual electrode 117 which has specified the base of each ink room 106 separates a 
slit very much, and counters. The closure of this clearance 115 is carried out with the sealing agent 120 
arranged between the mold cavity plate 12 and the electrode substrate 11. 

[0028] The diaphragm 105 is used as thin meat and elastic deformation is possible for it in the vertical direction 
in the direction of the outside of a field, i.e., drawin g 9 . This diaphragm 105 functions as a common electrode by 
the side of each ink room. The non-dense water screen which consists of hexamethyldisilazane (HMDS) is 
formed in the base 151 of the diaphragm 105 as this common electrode. The non-dense water screen which 
consists of hexamethyldisilazane (HMDS) is formed also in the front face of the segment polar zone 118 of the 
individual electrode 117 which counters this diaphragm 105. It faces across a clearance 115 and the 
counterelectrode is formed of a diaphragm 105 and each corresponding segment polar zone 118. 
[0029] Between the diaphragm 105 and the individual electrode 117, electrical-potential-difference impression 
equipment 125 is connected. One output of electrical-potential-difference impression equipment 125 is 
connected to the terminal area 1 19 of the electrode 117 according to each, and the output of another side is 
connected to the common electrode terminal 126 formed in the mold cavity plate 12. Since mold cavity plate 12 
the very thing has conductivity, it can supply an electrical potential difference to a diaphragm (common 
electrode) 105 from this common electrode terminal 126. Moreover, what is necessary is just to form the thin 
film of conductive ingredients, such as gold, in one field of the mold cavity plate 12 by vacuum evaporationo or 
sputtering, when an electrical potential difference needs to be supplied to a diaphragm 105 with lower electric 
resistance. In this example, in order to use anode plate junction for connection between the mold cavity plate 1 2 
and the electrode substrate 11, the electric conduction film is formed in the passage forming face side of the 
mold cavity plate 12. 

[0030] Thus, in the constituted ink jet head 1, if the driver voltage from electrical-potential-difference 
impression equipment 25 is impressed between counterelectrodes, the Coulomb force by the charge charged 
between counterelectrodes occurs, a diaphragm 105 will bend to the segment polar-zone 118 side, and the 
volume of the ink room 105 will expand it Next, if the driver voltage from electrical-potential-difference 
impression equipment 125 is canceled and the charge between counterelectrodes is discharged, a diaphragm 105 
will return according to the elastic return force, and the volume of the ink room 106 will contract it rapidly. By 
internal pressure fluctuation generated at this time, some ink stored by the ink room 106 carries out the 
regurgitation toward the recording paper from the ink nozzle 121 which is open for free passage in the ink room 
106. 

[0031] In addition, as ink used with the ink jet head 100, it is prepared by making the main solvents, such as 
water, alcohol, and toluene, dissolve or distribute a surfactant and a color or pigments, such as ethylene glycol. 
Furthermore, if the heater is formed in the ink jet head 1, hot melt ink can also be used 

[0032] (The junction equipment of this invention, 1 operation gestalt of the junction approach) Next the gestalt 
of operation of the anode plate junction approach which starts this invention with reference to drawin g 1 and 
drawing-2 . and junction equipment is explained. Each operation gestalt shown below is the anode plate junction 
approach or equipment of the semi-conductor substrate and glass substrate which were constituted so that it 
might use on the occasion of manufacture of the ink jet head mentioned above. As long as there is especially no 
notice, the same sign puts the same thing. 

[0033] However, in this invention, it is possible not only the anode plate junction to a semi-conductor substrate 
and a glass substrate but to apply to junction of semi-conductor substrates or other quality of the materials. 
[0034] drawing_[ — the — one — operation — a gestalt — it can set — junction — equipment — structure — 
being shown — a top view — (— b — ) — a top view — AA — ' — it can set — an outline — drawing of 
longitudinal section — (—a — ) — it is . This operation gestalt consists of a support attaching part 23 energized 
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plate 21. and the 2nd impression electrode plate 24. 

[0035] First, the bottom substrate 11 (1 mm in appearance 3inchphi f thickness) of glass [ which was washed by 
clarification from the substrate feed zone which is not illustrated ] is laid on the 1st impression electrode plate 
21 with the adsorption maintenance means which similarly is not illustrated. Next, adsorption maintenance of the 
inside substrate 12 (0.18mm in appearance 3inchphi, thickness) made from the semi-conductor washed by 
clarification is similarly carried out with an adsorption maintenance means, alignment is performed by well-known 
approaches, such as an image processing, on the basis of the alignment mark formed on the front face of a 
bottom substrate, and it lays on the bottom substrate 1 1. In addition, two or more diaphragms with a 
350micrometerx6.5mm and a thickness of 13 micrometers are formed in the inside substrate 12 as thin-walled 
part 12a. Moreover, since both the substrate 12 and the bottom substrate 11 are processed on the clean 
surface inside at this time, adhesion immobilization is exactly carried out by the hydipgen bond force of the 
moisture which exists in both the substrates front face, or surface water acid radicals on the bottom substrate 
11. Moreover, by carrying out press maintenance of the two places with the 3rd impression electrode 25 in 
[ top / inside substrate 12 ] this case, fixed maintenance of the bottom substrate 11 and the inside substrate 12 
is carried out in the condition of having stuck at the 1st impression electrode plate 21. 

[0036] Next, the upper substrate 13 (1mm in size of 90x50mm, thickness) washed by clarification is laid on the 
support attaching part 23 by the same approach. Since the support attaching part 23 is energized up with the 
coil spring 22, the upper substrate 13 is held in the state of un-sticking to the inside substrate 12. Next the 2nd 
impression electrode plate 24 is put on the upper substrate 13. Even if it is this case, the upper substrate 13 has 
given the energization reinforcement which can maintain the condition to the inside substrate 12 of not sticking 
to the support attaching part 23 with the coil spring 22. 

[0037] Next, after carrying out the heating temperature up of the junction fixture 20 with which three substrates 
were set to 340 degrees C, the direct current voltage of 800 volts is impressed for 10 minutes, using minus 
potential and the 3rd impression electrode plate 25 as plus potential for the 1st impression electrode plate 21, 
1st anode plate junction to the bottom substrate 11 and the inside substrate 12 is performed, and junction of 
both substrates is completed. 

[0038] The 2nd impression electrode plate 24 is pressed until the upper substrate 13 sticks to the inside 
substrate 12 by the press bearing bar 26 to which the junction fixture 20 was furthermore connected possible 
[ rise and fall ] in the condition of having been held at 340 degrees C, according to devices, such as the driving 
means which does not illustrate the 2nd impression electrode plate 24, for example, a hydrostatic pressure 
cylinder etc., as shown in drawing 2 . In this case, the thrust more than the energization reinforcement of a coil 
spring 22 is applied to the press bearing bar 26. 

[0039] And the direct current voltage of 800 volts is impressed using minus potential and the 3rd impression 
electrode 25 as plus potential for the 2nd impression electrode plate 24 like said procedure, and the permanent 
junction to the upper substrate 13 as the 2nd anode plate junction and the inside substrate 12 is made to 
complete. 

[0040] The junction which completes the anode plate junction to the bottom substrate 11, therefore does not 
have stress is possible, without receiving the complicated stress from the upper substrate 13 and both the 
substrates of the bottom substrate 11, since according to this operation gestalt anode plate junction is carried 
out while having the thin-walled part by which installation adhesion was carried out on the bottom substrate 1 1 
and the substrate 12 had been held at the upper substrate 13 and the non-contact condition. In the condition 
after the 1st anode plate junction, since it is firmly fixed to up to the bottom substrate 11 (i.e., since junction 
immobilization of the thin-walled part on the inside substrate 12 is carried out in the perimeter), the inside 
substrate 12 receives neither bending nor distortion also by the press from the upper part of the subsequent 
upper substrate 1 3. 

[0041] Thus, as a result of investigating the condition of the diaphram of the inside substrate 12 made from the 
semi-conductor in the obtained zygote, it was in the good condition without bending or distortion, and the 
component property as an ink jet head was good similarly. 

[0042] (The junction equipment of this invention, other operation gestagen of the junction approach) 
(The 2nd operation gestalt) Next, the 2nd operation gestalt concerning this invention is explained using drawing 3 
and drawin g 4 . In this operation gestalt, as shown in drawin g 3 f the support attaching part 23 is carrying out the 
configuration which functions also as an object for immobilization of the 2nd impression electrode plate 24. 
[0043] The above-mentioned junction fixture 20 makes the bottom substrate 11 and the inside substrate 12 lay 
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substrate 1 3 lay on the support attaching part 23. Furthermore, the 2nd impression electrode plate 24 is put 
using the stanchion 27 of the support attaching part 23, and the heating temperature up of the junction fixture 
20 is carried out to 340 degrees C. 

[0044] Next, by pressing the 2nd impression electrode plate 24 with the press rod 26 the drive which carries out 
anode plate junction and does not illustrate the bottom substrate 11 and the inside substrate 12 after that by 
direct-current-voltage impression, as shown in drawin g 4 , the upper substrate 13 is stuck to up to the inside 
substrate 12. 

[0045] Finally the direct-current high voltage is impressed to the inside substrate 12 and the upper substrate 13 
in the condition which shows in drawing 4 , and the anode plate junction between the inside substrate 12 and the 
upper substrate 13 is completed. 

[0046] Thus, when the diaphram 105 of a substrate 12 was observed while being joined, it was in the good 
condition without bending or distortion, and the component property as an ink jet head was good similarly. 
[0047] (The 3rd operation gestalt) Drawin g 5 explains the 3rd operation gestalt below. As this operation gestalt 
is shown in drawin g 5 , three upper substrates 13 are joined to the inside substrate 12 of one. Moreover, three 
impression electrode plates 24a, 24b, and 24c which are equivalent to the 2nd impression electrode plate 24 at 
the configuration of the upper substrates 13a, 13b, and 13c, and are caudad pressed independently with a coil 
spring, respectively are attached. 

[0048] The bottom substrate 11 and the inside substrate 12 are made to lay on the 1st impression electrode 
plate first, respectively, and, next, the upper substrates 13a, 13b, and 13c are made to lay on the support 
attaching parts 23a and 23b and 23c. Furthermore the 2nd impression electrode plate 24 is put, and the heating 
temperature up of the junction fixture 20 is carried out to 340 degrees C like the 2nd operation gestalt below. 
[0049] Next, anode plate junction of the bottom substrate 11 and the inside substrate 12 is carried out by 
direct-current-voltage impression like the 2nd operation gestalt and the upper substrates 13a, 13b, and 13c are 
stuck to up to the inside substrate 12 by pressing the 2nd impression electrode plate 24 with the press rod 26 
the rear axle style. In this case, since each impression electrode plates 24a, 24b, and 24c are attached 
independently, respectively, even if a substrate thickness difference is in the upper substrates 13a, 13b, and 13c, 
the adhesion to the inside substrate 1 2 is possible. 

[0050] Direct current voltage is impressed to the inside substrate 12 and the upper substrates 13a, 13b, and 
13c, and junction is completed. 

[0051] Thus, when the diaphram 105 of a substrate 12 was observed while being joined, it was in the good 

condition without bending or distortion, and the property as an ink jet head was good similarly. 

[0052] Although each operation gestalt explained taking the case of the case where join the bottom substrate 11 

of glass, and the inside substrate 12 of silicon, and the further glass upper substrate 13 is joined, you may be the 

case where use and make a semi-conductor substrate the upper substrate 13, and direct junction by other 

junction means, for example, silicon substrates, is performed. 

[0053] 

[Effect of the Invention] According to this invention, the following effectiveness is done so as explained above. 
[0054] According to the junction approach of this invention, and junction equipment, support maintenance of the 
3rd substrate is carried out in the state of non-contact on the 2nd substrate. After it carries out a heating 
temperature up and the 1st of the 1st substrate and the 2nd substrate carries out anode plate junction, in order 
to stick the 3rd substrate on the 2nd substrate and to perform anode plate junction between the 2nd substrate 
and the 3rd substrate, Stress which joins the 2nd substrate can be made into min, and the zygote with which 
internal stress does not remain in the 2nd substrate after anode plate junction can be formed. 
[0055] Since the component property which it is easy to generate bending and distortion in a semi-conductor 
substrate by existence of thin meat and is manufactured by bending of the thin-walled part and distortion tends 
to wear a bad influence when especially the 2nd substrate has thin-walled parts, such as diaphram, thinly and 
locally compared with other substrates, especially this invention is effective. 

[0056] Although this operation gestalt explained taking the case of the case where join the bottom substrate 11 
and the inside substrate 12, and the upper substrate 13 is joined further, you may be the case where direct 
junction by other junction means, for example, silicon substrates, is performed as a semi-conductor substrate 
instead of the upper substrate 1 3. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Outline drawing of longitudinal section (a) and the outline plan (b) in AA'cross section of the plan 
showing the 1st operation gestalt concerning this invention. 

[Drawing 2] Outline drawing of longitudinal section showing the condition before the 2nd anode plate junction in 
the 1st operation gestalt concerning this invention. 

[Drawin g 3] The outline sectional view (a) and outline plan (b) in AA'cross section of the plan in the 2nd 
operation gestalt concerning this invention. 

[Drawing 4] Outline drawing of longitudinal section showing the condition before the 2nd anode plate junction in 
the 2nd operation gestalt concerning this invention. 

[Drawin g 5] The outline sectional view (A) and outline plan (b) in the plan AA'cross section in the 3rd operation 
gestalt concerning this invention. 

[Drawin g 6] Outline drawing of longitudinal section showing the condition before the 2nd anode plate junction in 
the 3rd operation gestalt concerning this invention. 

[Drawin g 7] The approximate account Fig. showing the condition of the substrate junction by the anode plate 
junction in the production process of an ink jet head. 

[Drawing 8] The perspective view showing an example of the ink jet head to which this invention is applied. 
[Drawin g 9] The sectional view of the ink jet head shown in drawin g 8 . 
[Description of Notations] 

1 1 Bottom Substrate 

1 2 Inside Substrate 

13 Upper Substrate 20 Junction Equipment (Fixture) 

21 1st Impression Electrode Plate 

22 Coil Spring 

23 Support Attaching Part 

24 2nd Impression Electrode Plate 

25 3rd Impression Electrode 

26 Press Pin 
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